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Absorption of Neutrons in Gases
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)
Range of Secondaries in Gases
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Position Resolution with Gas Detectors
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best position resolution with gas detectors:
0.4 mm at BNL

| http://www.inst.bnl.gov/GasDetectorLab/NeutronDetectors/Brochure/Brochure.html
—
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2D MWPC for Neutrons (EMBL)
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converter 4 bar ‘'He (CF,)
detector size 90 x 90 - 300 x 300 mm” |
| . o "
- position resolution 1-2mm

~time resolution <100 ns

 efficiency @ 1.8 A 28% |
~counting rate i ~ 05MHz
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Readout Method of BNL 2D Detectors
TO
Y READOUT
CATIogE | =
ICBI!IDAUR%EI-:D? :' /AVALANCHE é_f .
i = cathode wires
[ camwone resistor chain
CHARGE 3
AMPLIFIER amphﬁer
shaper
FILTER SAMPLE & HOLD
stretcher
o
! ! f(t} INDUCED CHARGE
SAMPLES
: SEQUENTIAL
| SWITCH k Ka2 t *
|
el N, | wgvm | centroid
FILTER - Fu ION .
{ ° N - finding
]' s /N VA A} 3L
—at— A I Gk filter
T0 tfo tfo !
ZERO cinossmg Tu [tt(1)dt
e fo 2 +ff(t}dt
fwhm o ¢/N’*
V. Radeka and R.A. Boie NIM 178 (1980) 543-554
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2D Detectors at BNL

50 x 50 ¢cm’
bar "He +
1.5-2.5 bar propane

5x5cm’
8 bar 'He
6 bar propane

detector size 50 x50 -500 x 500 mm” |
position resolution <0.4-2mm |
time resolution . 250 ns

~ efficiency @ 1.8 A <80%

- counting rate 5-107s"

........ |

http:..=-"/www.inst.bnl.gov/GasDetectorLab/NeutronDetectors/Brochure/Brochure.html </
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Micro Strip Gas Chambers for Neutrons (ILL)

substratum

MSGC vs. MWPC
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A. Oed NIM A 263 (1988) 351, A. Oed NIM A 367 (1995) 34
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Banana Detector with MSGCs: D20 at I1.L

' detector size 4100 (160°) x 150 mm’

 module size 82.2 x 150 mm’
position resolution ~3 mm
efficiency @ 1.8 A <85%

- counting rate 10’s" (local 5-10%s")

A. Oed NIM A 263(1998) 351, A. Oed NIM A 367 (1995) 34 )
M
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Detector at LOQ Diffractometer ( ISIS)

detector modul:

each pixel 12mm x 12mm
viewed by 16 fibre optic
light guides 1.5 mm diam.

converter ZnS/°Li scintillator
detector size 500 x 500 mm’
module size 348 x 144 mm’
position resolution 12x 12 mm
~ time resolution 2.5 us
efficiency @ 1.8 A 33%

N.J. Rhodes et al. NIM A392 (1997) 315-318
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©
Cooled CCD Camera Detector

/
converter NE426 (‘Li)
detector size (scint.) 280 x 280 mm~
position resolution 0.48 x 0.34 mm’
time resolution no
efficiency @ 1.8 A (DQE) 12%
counting rate >10°/s pixel

C. Rausch, B. Schillinger et al. http://www.tu-muenchen.de/lehrstuehle/E2 1/Projects/NNews/nnews.html s/
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CCD Camera Detector: Examples

of 3D Radiography

B T T T A o

i A

electric motor ~ 20 mm diameter)

C. Rausch, B. Schillinger et al. http://www.tu-muenchen.de/lehrstuehle/E2 1/Projects/NNews/nnews.html
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Gd Converter for Thermal Neutrons

Absorption of n, in Gd and conv. electron escape
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/3.6 94.7%, T12 ., 5429
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Low-Pressure MSGC for Thermal Neutrons

‘ converter 7 'Gd (89.4%) !
~ detector size 508 x 508 mm°
 module size 254 x 254 mm®
i position resolution <0.5 mm

efficiency @ 1.8 A ~60%
; counting rate >1 MHz

B. Gebauer et al. NIM A 392 (1997) 68-72
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Solid State Neutron Detectors

(Gd converter

I ykg,w_j_{ — O3 o— Al ]um

0.2 Si0

: m +

Hm 510, 50 um 300 fim p (B)
S1 crystal
n-type n (As

* silicon micro strip detectors (like in HEP) in
combination with Gd-converters

 high position resolution is possible

* low noise front end electronics is necessary

 different converter configurations have been
tested

\— C. Petrillo et al. NIM A 378 (1996) 541 - 551
B e S S S
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